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Experimental design: A germplasm collection of 130 Megathyrsus maximus 
accessions with three replications were set in a completely randomized design 
at greenhouse conditions in CIAT HQ, Colombia.
Variables measured: 
» Soil nitrification rates (Soil incubation method)
» Aerial and root biomass after drying at 60°C for 72h
» Forage quality parameters (Near Infrared Spectroscopy, NIRS): Crude 
protein (CP), In vitro dry matter digestibility (IVDMD), acid and neutral 
detergent fiber (ADF, NDF)
» Nitrous oxide (N
2
O) emissions after fertilizer application (90 Kg of N/ha), 
using a portable FTIR gas analyzer (Gasmet DX4040)
A cluster analysis based on principal components (CA-PCA) was performed 
using the ‘FactoMineR’ library of R v.3.5.2, integrating the results of soil 
nitrification, aerial biomass and the nutrition quality parameters. 
Introduction
Phenotyping of a M. maximus founder population for breeding purposes for its
BNI potential, biomass production, forage quality and nitrous oxide emissions
Modern agricultural systems in the tropics are characterized by low resource 
use efficiency, low productivity and demand large extensions of land. To 
tackle this scenario, improved pastures have enormous potential to contribute 
towards a sustainable livestock model, of high productivity and environmental 
services provision. Guineagrass (Megathyrsus maximus) is a widely diverse 
tropical pasture, recognized for its high biomass production, nutrition quality 
and relatively simple manage under grazing.
Objective
To assess the BNI potential, nutrition quality and biomass production of a 
founder population of the CIAT’s breeding program on Guineagrass under 
greenhouse conditions.
The first analyses of Biological Nitrification Inhibition (BNI) potential in 
Megathyrsus maximus, based on a few genotypes, suggested that there was 
no significant BNI ability in this forage grass (Subbarao et al., 2006).
Nevertheless, since Guineagrasss is a highly diverse species at the phenotypic 
and genetic level (Jank et al., 1994; de Sousa et al., 2011) it is expected to find 
a heterogeneous pattern for BNI by assessing wider germplasm populations.
Moderate variability was found within the Megathyrsus maximus germplasm 
collection on its ability to reduce soil nitrification (Fig 2A). Reductions were in 
the range of 30 to 70% (CIAT 6299 = cv. Tobiatá) compared to bare soil control. 
Contrasting nitrification groups were identified and significantly correlated to 
N
2
O emissions (Fig 2A and 2B).
The CA-PCA clustered the entire germplasm collection into three groups (Fig 
3). The first (red) cluster grouped 51 accessions with low nitrification, high 
yield, CP, and IVDMD, and low ADF.
Materials and Methods
Results
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Figure 1: Schematic representation of agricultural N cycle in soil and the role of BNI on reducing nitrification.
Figure 2. A: Soil nitrification rates of 130 germplasm accessions of M. maximus. B: Daily flux of N
2
O emissions 
from three groups of accessions with different levels of nitrification in soil. C: Cumulative N
2
O emissions after 
seven days from three groups of accessions with different levels of nitrification in soil.
Figure 3: Cluster analysis based on principal components of 130 germplasm accessions of M. maximus 
integrating the variables of aerial biomass (AB), nitrification rates (NR), crude protein (CP), in vitro dry matter 
digestibility (IVDMD), and acid and neutral detergent fiber (ADF and NDF, respectively).
Biological Nitrification Inhibition is a potent strategy to mitigate climate 
change by reducing agricultural greenhouse gas emissions. Environmental 
traits can fit into germplasm selection and breeding objectives without losing 
preferred agronomic performance of genotypes. 
Climate-smart pastures with high BNI and forage quality have a strong 
potential to contribute to the achievement of the national and regional 
mitigation actions through sustainable intensification of forage-based 
livestock systems, such as the Nationally Determined Contributions (NDCs) 


















Fertilizer, manure and urine are main sources of
soil nitrogen (via ammonia and ammoium).
These compounds are transformed
by soil microbes into nitrite.
During that process,
nitrous oxide is released
to the atmosphere.
Nitrous oxide is a greenhouse gas
300 times more pollutant than
carbon dioxide.
Urochloa and Panicum have the
highest BNI potential (close to 70%,).
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